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Detailed Action 


Claim Rejections - 35 USC § 103 


The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

1. Claims 1-3 are rejected under 35 U.S.C. 103(a) as being unpatentable over Dejonghe (US 

6,363,084) in view of Rakib et al. (US 6,307,868 Bl). 

Dejonghe discloses claim 1, a method for estimating the frequency offset in an OFDM 
communication system (as shown in title; abstract; col. 1, lines 7-12; Fig. 1-4, for a method 
and apparatus for estimating coarse frequency offset within +/- 1/2 range, in OFDM receiver; 
and further in col. 2, line 24 to col 3, Unes 14, for obtaining the received reference signal 
inserted at L carrier positions in the symbols). 

Dejonghe discloses the allocating certain locations to a signature sequence (Fig. 1, the 
locations allocated to reference signal sequence, R#0 to R#L-1, in the symbol, and the 
differential decoding in Fig. 2 for obtaining the reference signal information for frequency 
offset correction). 

Djonghe discloses the transmitting said signature sequence with data to a receiver (the L 
reference signals is inserted in the fixed carrier positions using the phase shift keying, PSK, 
modulation, each of them contains the constant phase and amplitude. The remaining carrier 
positions are filled with data information using quadratue amplitude modulation, QAM). 
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Dejonghe discloses the estimating the frequency offset at said receiver (see above) by 
determining whether a correlated peak associated with said signature sequence is in an 
expected location (the +/- 1/2 intercarrier spacing, col. 2, line 26; the peak in Fig. 3 A, Fig. 
3B; the correlating within the expected predetermined maximum frequency offset, -S to +8, 
and checking 2S+1 values, as shown above, in col. 2, line 35 to col. 3, line 14; the estimate a 
candidate offset value, col. 4, lines 63-67; col. 6, lines 62-67). 

Dejonghe does not cleai'ly indicate the detailed about the interleaver, although Dehonghe 
considered the carrier positions having the PSK modulation of the referencing signal and the 
QAM modulated data information (col. 3, lines 52-56). 

Rakib teaches the interleaver in Fig. 14, 16 for a system for transmitting encoded master 
carrier and encoded master clock for headend modem transceiver, using orthogonal codes, 
for periodically adjusting the phase of the master carrier and master clock at central unit, 
title, abstract, Fig. 1, Fig. 9, Fig. 37). Besides, Rakib teaches the transmitting Barker code 
encoded carrier/clock signature sequence in between central unit and remote unit (col. 14, 
lines 27-20; col. 17, lines 14-20); the centering/fine tuning the window for Barker code (Fig. 
36, 137); and the guard gap is reserved for the Barker code (col. 18, lines 57-67, col. 42, Unes 
22-23; and in Fig. 9, Fig. 13, Fig. 14, Fig. 16; col. 10, lines 5-15; col. 40, lines 57-67). It is 
apparently obvious to include Rakib 's interleaver for adding the referencing Barker code in 
the guard gap, to Dehonghe, such that the referencing signal for frequency offset to be 
transmitted the receiver. Therefore, it would have been obvious to one of ordinary skill in the 
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art at the time of invention to modify and add Rakib's interleaver for allocating Barker code 
to guard gap, to Dejonghe, such that the referencing signal for correcting frequency offset 
could be transmitted to the receiver for frequency offset correction. 

Regarding claim 2, Dejonghe discloses the last column is allocated for referencing signals 
for frequency offset correction, as shown above in Fig. 1/Fig. 2, that the data information is 
in front of the referencing signals, R#0 to R# L-1. Rakib also teaches the dedicated time slot 
is allocated to the Barker code sequence (col. 17, hens 19-20), and guard gap is assigned for 
Barker code. 

Regarding claim 3, Dejonghe discloses the receiving of the transmitted referencing signal 
over L number of bin fixed carrier position using the PSK, as shown above in claim 1. The 
PSK would provided the odulated upper/lower side band having the referencing signals. 

2. Claim 4 is rejected under 35 U.S. C. 103(a) as being unpatentable over Dejonghe in view of 
Rakib, and fiirther in view of Ohkubo et al. (US 6,151,369). 
In the above, it does not clear about the feedback technique. 

Regarding claim 4, Ohkubo teaches the frequency offset correction in the OfDM system for 
demodulating the coded phase-reference symbol contained in an orthogonal frequency 
division multiplexed signal (abstract), for frequency error correction of the VCO 10 using the 
feedback path from the output of the FFT processor 7 to the VCO 10, via frequency error 
detector 101. It is obviously essential to include Ohkubo' s feedback frequency error 
correction to Dejonghe as modified above, such that at least the basic error correction loop 
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could be formed, using the known essential feedback technique, to correct and control the 
carrier frequency error. Therefore, it would have been obvious to one of ordinary skill in the 
art at the time of invention to modify and add Ohkubo's frequency error correction feeding 
back to VCO, to Dejonghe, such that the at least the system could using the feedback 
technique to correct the carrier offset. 

3. Claims 5-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over Dejonghe in 
view of Rakib, and further in view of Klank et al. (US 6,226,337 Bl). 
In the above, it does not clear about the fomard error correction techniques. 
Regarding claim 5, Klank teaches the method for transmission digital frames using multiple 
modulated carriers having the given reference frequency pattern to correct frequency 
deviation in the oscillator in an OFDM system (title, abstract). In Fig. 3, col. 6, lines 19-38, 
Klank teaches the feed forward error correction using evaluation 15, digital sync 16 to 
generate clock signal 18 for demodulating the OFDM data in OFDM 17. It will be obviously 
apparent to include Klank' s evaluation/digital synchronization blocks in a forward error 
correction path, to Dejonghe as modified above. By doing so, the oscillator frequency could 
be efficiently corrected in parallel with the data demodulation path. Therefore, it would have 
been obvious to one of ordinary skill in the art at the time of invention to modify and add 
Klank's error evaluation/digital synchronization function blocks in a forward error correction 
path in parallel with data demodulation, to Dejonghe as modified above, such that the 
oscillator error correction could be efficiently performed in parallel with data demodulation 
using the feed forward error correction. 
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Regarding claims 6, 7, Rakib has shown above, in Fig. 9, 13, 14, 16, col. 10, lines 5-15; col. 
40, lines 57-67; col 42, lines 22-32; ranging window Fig. 70; it shows after the data 
interleaver memory is full with blocks (334, 336, 338), then, the insertion of the Barker code 
information is delayed for delays td by the interleaver after the memory is completely filled 
with blocks of data , in order to insert the Barker code information in the guard gap. Thus, for 
L number of blocks and at the end of the memory full, delay for td times, then the Barker 
code signature sequence is transmitted every time the memory is full, in the guard gap 
position, allocated for the Barker code information. 

Regarding claim 8, Rakib has shown above the delay time td for transmitting the Barker code 
in the guard gap (col. 10, lines 5-15; col. 40, lines 57-67; col. 42, lines 22-32). The delay 
time td would cause the effect of delay from one side band to the other side band because of 
the SDMA differential phase shift key DPSK modulation (col. 2, line 12, Fig. 44), the delay 
of the Barker code in time would cause the fi-equency shift in the side band. 
Regarding claim 9, 10, Rakib has shown above, the delay time for centering the Barker code 
in the guard gap, and in col. 27, line 44; col. 28, lines 3-13, Rakib considers the fine tuning of 
positioning the Barker code in the guard gap window. 

4. Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Dejonghe in 
view of Rakib, and ftirther in view of van Nee (US 6, 404,732). 
In the above, it does not clear about the very low side-lobe. 

Regarding claim 11, van Nee teaches the digital modulation system which provides the 
enhanced multipath performance by using the modified orthogonal codes such that the 
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autocorrelation side lobes would be reduced to the possible level during the correlation. 
The M codes for autocorrelation is the complementary Barker code received in the 
orthogonal codes autocorrelation (as shown in abstract, col. 1, lines 62-67; col. 3, Unes 40- 
53; col. 6, lines 16; col. 4, lines 60-66; the compilementary Barker code has low sidelobes). 
It is would be apparently obvious to include van Nee's modified complementary Barker code 
to Dejonghe as modified above. By doing so, the system could efficient of having the high 
level of autocorrelation because of the low autocorrelation side lobes (col. 1, lines 62-67). 
Therefore, it would have been obvious to one of ordinary skill in the art at the time of 
invention to modify and add van Nee's reduced low autocorrelation side lobes using 
modified complementary Barker code, to Dejonghe, such that the system could be 
efficient of having high on the autocorrelation by reducing the autocorrelation side lobes, 
using the modified complementary Barker code. 

5. Claims 12-30 are rejected under 35 U.S.C. 103(a) as being unpatentable over Dejonghe in 
view of Rakib, and further in view of Ohkubo, Klank, and van Nee. 
Regarding claim 12, referring to the examiner's comment in claim 1 above, for the method 
for estimating frequency offset using referencing signature PSK sequence; the Barker code 
encoded carrier/clock information in the guard gap of Rakib; the correlating of the received 
signal for the peak Imi,Im2, in Fig. 3 A, Fig. 3B of Dejonghe; and the identifying whether the 
correlated peak is an expected location, as shown above from Dejonghe. Rakib teaches the 
matched filter using the matched coefficients for the filter as shown in Fig. 33, filter 563; col. 
28, lines 8-13). 
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Regarding claim 13, referring to examiner's comment in claim 2 above, for the signature 
Barker code encoded sequence, which is stored in the memory last column (guard gap) of the 
block (frame) interleaver. (Beside, Rakib's frame contains plurality of blocks, as shown 
above.) 

Regarding claims 14, 24, referring to examiner's comment in claim 3 above, for the over 
upper and lower side bands of the phase shifted keying side bands. 
Regarding claim 15, referring to examiner's comment in claim 4 above, for the feed back 
technique, as shown in Ohkubo. 

Regarding claim 16, referring to examiner's comment in claim 5 above, for the forward error 
correction technique, as shown above from Klank. 

Regarding claims 17, 25, referring to examiner's comment in claims 6, 7 above, for the 
receiver and the signature sequence is received every L data frames that can fill the 
interleaver memory. 

Regarding claims 18, 26, referring to examiner's comment in claim 1 above, for the 
interleaver memory is full. 

Regarding claims 19, 22, 27, referring to examiner's comment in claim 8 above, for the 
delayed from the other side band. 

Regarding claim 20, referring to examiner's comment in claim 9 above, for the maintaining 
the signature sequence in the center of the search window. 

Regarding claims 21,28, referring to examiner's comment in claim 1 1 above, for the low side 
band from van Nee's reduced autocorrelation sidelobes. 
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Regarding claim 23, referring to examiner's comment in claim 2 above, for the signature 
sequence is stored in last column of block interleaver. 

Regarding claim 29, referring to examiner's comment in claim 12 above, for the CU/RU 

receiver in Fig. 30-31 and the matched filter coefficients from Rakib; the frequency 
Dejonghe's estimate frequency offset peakes Imi,m2 at the expected L number of locations; 
Besides Rakib also teaches the autocorrelation of Barker code in the guard gap expected 
locaiont, as shown above. 

Regarding claim 30, referring to examiner's comment in claims 1,12, 22, 29 above, for the 
receiver, the receiving of the signature Barker coded sequence; the matched filers for 
autocorrelation; the interleaver synchronization to identifies the beginning of the interleaver 
block from Klank's Fig. 1, that the signature frequency pattern is transmitted at the beginning 
of the block in the OFDM system, as shown above. 


6. In the above discussion, Dehonghe discloses the a method and apparatus for estimating 
coarse frequency offset within +/- 1/2 range, in OFDM receiver, for obtaining the received 
reference signal inserted at L carrier positions in the symbols. Dejonghe discloses the 
locations allocated to reference signal sequence, R#0 to R#L-1, in the symbol, and the 
differential decoding in Fig. 2 for obtaining the reference signal information for frequency 
offset correction. Djonghe discloses the L reference signals is inserted in the fixed carrier 
positions using the phase shift keying, PSK, modulation, each of them contains the constant 
phase and amplitude. The remaining carrier positions are filled with data information using 
quadratue amplitude modulation, QAM. Dejonghe discloses the estimating the frequency 


Conclusion 


Application/Control Number: 09/396,055 Page 10 

Art Unit: 2684 

offset in an expected location having peak within the expected predetermined maximum 
frequency offset, -S to +S, and checking 2S+1 values. Rakib teaches the interleaver for 
allocating Barker code to guard gap, the transmitting of Barker coded information in the 
guard gap, as shown above. Ohkubo teaches the frequency error correction feeding 
back to VCO. Klank teaches the error evaluation/digital synchronization function blocks in a 
forward error correction path in parallel with data demodulation, van Nee teaches the reduced 
low autocorrelation side lobes using modified complementary Barker code. 
7. The cited pertinent prior arts are listed below: 

A. US 5,652,772, July 1997, Isaksson et al. teaches the frequency and phase synchronization 
in the OFDM system (abstract, Fig. 1-4); the synchronization frame between second time 
slot and the fourth time slot (claim 3). 

B. US 6,41 1,664, June 2002, Usui et al. teaches the matched filter for correlating the M- 
sequence code of the referencing timing (abstract. Fig. 5-7, Fig. 14). The M-sequence 
could be Barker code (col. 10, lines 38-43; col 14, lines 19-30). 

C. US 6,3 8 1,25 IB 1, April 2002, Sano et al. teaches the transmitting of predetermined ' 
synchronization symbols into an OFDM modulated transmission signal every fixed 
period (abstract. Fig. 5A, Fig. 5B, Fig. 1 lA-1 IG, Fig. 16-19). 

D. US 4,483,01 1, November 1984, Brown teaches the transmitting of Barker bits for the 
multiple carriers narrow band television system (abstract. Fig. 8). 

E. US 5,732,1 13, March 1998, Schmidl et al. teaches the timing and frequency 
synchronization for the OFDM system, using first/second transmitting symbol of even 
number sub-carrier, and the metric peaks at the correct carrier offset (abstract). 
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F. US 2002/003 1 ,08 1 Al , March 2002, Valtolina et al, teaches the carrier recovery in 
OFDM system, which corrects the carrier phase error using feed forward technique 
(abstract, [007], [0011], [0044], claims 1, 9). 
8. Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Charles Chow whose telephone number is (703)-306-5615. 
If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Daniel Hunter, can be reached at (703)-308-6732. 
Any response to this action should be mailed to: 

Commissioner of Patents and Trademarks 
Washington, D.C. 20231 
or faxed to: (703) 872-93 14 (for Technology Center 2600 only) 
Hand-delivered responses should be brought to Crystal Park II, 2121 Crystal Drive, 
Arlington, VA, Sixth Floor (Receptionist). 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the Technology Center 2600 Customer Service Office 
whose telephone number is (703) 306-0377. 

Charles Chow 
August 5, 2002 



